a 49-year-old man presented with a history of multiple sclerosis, causing him increased tone and spasticity in the lower extremities. this severely affected his ambulation and mobility. Following the titration of oral baclofen and tizanidine to maximum tolerated doses with little impact on his spasticity, the patient agreed to a trial dose of 50 μg of intrathecal baclofen (itB), which was effective in reducing his spasticity and improving mobility. He subsequently underwent implantation of a SynchroMed ii (Medtronic, Minneapolis, Minn) itB pump, with the tip of the catheter placed at the t10/t11 junction, and the pump placed in the right upper quadrant of his abdomen. the patient's spasticity and mobility improved on a small daily dose of itB, 500 micrograms per ml (91 μg/day). He lived at a distance from the center, and appeared to be doing well with the small dose, and therefore had not had any further adjustments. 
a 49-year-old man presented with a history of multiple sclerosis, causing him increased tone and spasticity in the lower extremities. this severely affected his ambulation and mobility. Following the titration of oral baclofen and tizanidine to maximum tolerated doses with little impact on his spasticity, the patient agreed to a trial dose of 50 μg of intrathecal baclofen (itB), which was effective in reducing his spasticity and improving mobility. He subsequently underwent implantation of a SynchroMed ii (Medtronic, Minneapolis, Minn) itB pump, with the tip of the catheter placed at the t10/t11 junction, and the pump placed in the right upper quadrant of his abdomen. the patient's spasticity and mobility improved on a small daily dose of itB, 500 micrograms per ml (91 μg/day). He lived at a distance from the center, and appeared to be doing well with the small dose, and therefore had not had any further adjustments. 
BRIEF COMMUNICATIONS
baclofen dose was increased to 103.95 μg/day. three months later, he presented with a sudden recurrence of severe spasticity. the baclofen was increased to 120 μg/day without improvement. on his scheduled refill visit, 19 ml of baclofen was aspirated instead of the anticipated 3 ml.
in the neurointerventional suite we were unable to aspirate fluid from the catheter access port (CaP). Several loops of catheter were seen below the pump, any of which could potentially be kinked ( Figure 1 ). a decision was made to revise the pump and catheter. the patient received oral baclofen during the interval between the interventional and surgical procedures. During surgery it was discovered that the pump sutures had broken, the pump had overturned within the abdominal pocket, and the pump catheter was in a large knot (Figure 2) . the catheter was unraveled by turning the pump 23 times. Despite straightening the pump catheter, we were still unable to aspirate fluid from the CaP. the back incision was opened, and the spinal catheter was also found to have twisted a number of times. CSF flow was restored when the spinal catheter was unraveled. it was trimmed and connected to a new pump catheter, and the pump was repositioned in the abdominal pocket.
DISCUSSION
Despite their efficacy in controlling severe spasticity, itB pump systems are subject to complications. the catheter has consistently been documented as the most vulnerable part of the system. 1-3 a systematic review found 558 reported complications out of 1362 pump implants, with 66% related to catheter malfunctions. Common catheter complications include breaks, cuts, disconnections, dislodgements, fibrosis, holes, kinks and occlusions. 1 However, pump flipping leading to catheter twisting and occlusion is a very uncommon complication. 4 the need to enlarge the pocket to place the tie-down sutures can predispose the pump to flipping if the sutures erode or pull through the fascia. Fukuharaet al described a case of a tangled catheter causing baclofen pump malfunction, which to their knowledge had not previously been documented in the literature. 5 However, unlike the present case, their patient's catheter became twisted without the pump having rotated within the pocket.
in our case, we believe that the breaking of the sutures predisposed the pump to flip within an oversized abdominal pocket. the patient was completing self-transfers, which may have provided the additional torque needed to flip the pump 23 times. the flipping of the pump caused the catheter to twist, leading to the occlusion of its lumen. our belief is that multiple catheter twists were transmitted downstream, resulting in a secondary knot in the spinal catheter. this prevented the delivery of the itB to the CSF, causing the patient to experience symptoms of itB withdrawal.
Prevention
a number of techniques have been suggested to reduce the risk of pump flipping. the pump will have less room to overturn if the size of the incision and the volume of the abdominal pocket are limited. the pump must be properly anchored within the abdominal pocket, either with permanent sutures placed around the pump, or by placing the pump in a mesh, which encourages scar formation. 4 alternative consideration can be given to a design change to incorporate a suture loop at the inferior center of the pump.
CONCLUSION
twisting of the catheter is a rare complication of itB pump systems. it is important that physicians be aware that it is a potential complication and recognize the signs of pump malfunction. it is possible to decrease the risk of pump rotation by reducing the size of the incision and abdominal pocket volume, and ensuring proper anchoring of the pump within the pocket.
